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The usefulness and importance of soil screening in studying the epidemiology of various mycoses was discussed by AJELLO (1) who pointed out that control of mycotic disease depended upon an understanding of the natural habitats of the etiological agents. This area of investigation began with the pioneering work of EMMONS (2) in 1942 and has been greatly expanded through the efforts of a number of individuals. The findings previous to 1956 were summarized by Aj ELLO (1) xvho also included in this paper the results of his own study of 1,215 soils collected from several areas of the United States and from other parts of the world. A number of contributions (3, 4, 5, 6, 7, 8, 9, 10, 11, 29) to this field of research have appeared since the work referred to above was published.The general methods used in these surveys for the isolation of pathogenic fungi from soil include mouse inoculation, direct culture and the hair-baiting technique of VANBREUSEGHE1V[ (12) for keratinolytic fungi.
In planning an investigation to be concerned with the pathogenic fungi in desert soil and their possible association with the local flora and fauna, it was felt that the accumulated information relating to the enhancement of microbial infection in cortisone-treated animals (13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 28) might have practical applicaton. This preliminary study was therefore undertaken to test this hypothesis and to determine if a more accurate picture of the pathogenic fungi of local soils might thus be obtained.
MATERIALS AND METHODS
A total of 57 soil samples were tested for the presence of invasive pathogenic fungi. Thirty-seven of these were collected from 3 to 6 inches below the surface of the ground and immediately adjacent to the trunk or root zone of various desert plants, living and dead. Three came from ant hills and 17 from termite tunnels.
At the outset, the methods of soil treatment previous to inoculation were those of AJELLO, READ, MADDY, BUDURIN & MOORE (23) who used 1 ml of a penicillin-streptomycin treated soil suspension for injection into 3 to 4 week old mice. In our experience, the response of the mice to an injection of this volume was poor and a number of them died. Therefore, the procedure was altered so that 30 instead of 20 g of soil were used in making the suspension and the volume of the inoculum was reduced to 0.5 ml. This amount of the antibiotic-treated soil suspension was injected intraperitoneally into each of 8 mice, four of which had received 25 mg of cortisone (Cortone acetate, Merck Sharp & Dohm) per kg of body weight (24) daily by the subcutaneous route for 5 days prior to the injection of the soil suspension and continued to receive cortisone treatment on alternating clays for the duration of the experiment or about 4 to 6 weeks. The other 4 mice in the group received no cortisone. All of the animals were female white Swiss mice (Webster strain) and were obtained from the Animal Supply Company, Napa, California. Following inoculation of the soil suspension, the mice were observed closely for signs of illness and were weighed at weekly intervals. Mice that succumbed before the termination of the experimental period were subjected to autopsy and searched for lesions. The livers, lungs, spleens and any diseased tissue were removed and cultured on slants of Mycosel agar (BBL), Mycological agar (Difco) and Sabourauds dextrose agar. Mice that survived the experimental period were subjected to the same procedure. All cultures were held for at least 4 weeks before being discarded as negative.
RESULTS
The pathogenic, or potentially pathogenic, fungi isolated during the course of this investigation from cortisone-treated mice and from the controls are listed in Table I . Six of the 57 soil samples studied yielded fungi or Nocardia asteroides when inoculated into cortisonetreated mice but only two were positive in the controls. From 2 samples out of a total of 9 collected from animal burrows and from 1 out of a total of 14 collected from the trunk zone of the palo verde tree (Cercidium microphyllum), Coccidioides immitis was isolated.
One out of a total of 17 samples from termite tunnels yielded Aspergillus ]umigatus. These four isolates were obtained from the cortisone-treated animals only and not from the controls. Nocardia asteroides was cultured once from the tissues of both cortisonetreated mice and controls that had received injections of a soil sample collected near the trunk zone of a palo verde tree.
One soil sample collected from the root zone of a century plant (Agave sp.) said to have recently died as a result of beetle attack proved to be unusually damaging when injected into mice. Signs of illness were apparent in a few days after the soil injection and all of the animals, cortisone-treated and controls, died or were sacrificed on the 3rd, 4th or 12th day after inoculation. The cultures from all of the mice yielded a mixture of organisms but the variety in the 
DISCUSSION
From the results obtained in the preliminary study reported herein, it appears that the use of cortisone-treated mice in the screening of soils for fungal pathogens may have certain advantages over the conventional method. HOBSON'S experiments (24) were foltowed in selecting the dosage of cortisone to be used throughout the course of the investigation. Further studies may reveal a greater sensitivity of mice to fungal invasion with dosages of cortisone other than those used in this series or with cortisone therapy-combined with roentgen irradiation (16, 21) .A recent report by DENTON, MCDONOUGH, AJELLO • AUSHERMANN (11) concerned with the isolation of Blastomyces dermatitides from soil using mice injected intravenously through the tail vein and employing Mycobacterium ]ortuitum as an adjuvant suggests other factors that might be utilized in combination with cortisone to intensify the susceptibility of animals to fungus infection.
The isolation of Coccidioides immitis from desert soil and its occurrence in samples from rodent burrows was anticipated in view of the work of EMMONS (2) and others (3, 4, 23) but its isolation from the cortisone-treated mice and not from the controls was not expected. This finding may indicate a low infectivity of the soils which were collected some time after the rainy season. The isolation of this mold from the trunk zone of the palo verde tree (1 of 14 samples from this area) probably simply reflects its existence under conditions in which exposure to sunlight and the evaporation of moisture was somewhat reduced over that which occurs in the open desert.
Monosporium a/piospermum, the imperfect form of Allescheria boydii and a common cause of mycetoma, has recently been found to be the primary agent of a pulmonary infection (25) . It has not been reported as a causative agent of disease in Arizona nor has it been reported as an inhabitant of the soils in this area.
Since Aspergitlus/umigatus has a cosmopolitan distribution, its isolation from Arizona soils was not surprising. This organism, like
Coccidioides immitis, was found in the cortisone-treated animals but not in the controls.
Nocardiosis due to Nocardia asteroides has been diagnosed locally and the specific agent is recognized as a soil inhabiting actinomycete. Its isolation from Arizona soils might then be expected and during the course of this investigation, it was encountered once. In contrast MCCLUNG (26), using a paraffin-balting culture method, isolated this microbe from 20 out of a total of 41 Arizona soils. The less successful results obtained by us might be attributed to various factors including differences in the invasive capacities of strains of N. asteroides but it might also suggest that the mouse inoculation method is not the most effective technique for the detection of either the presence of this organism in soil or its abundance. Possibly a similar situation exists in the ease of the pathogenic fungi.
The soil sample from the root zone of a century plant (Agave sp.) which was said to have recently died as a result of beetle attack yielded a variety of fungi from all of the cortisone-treated and all of the control animals but a greater variety of species was found in the former. The factors responsible for the massive invasion of mouse tissue by fungi not ordinarily considered to be pathogenic for animals are not known nor is it known if similar factors exist in the root zone of living plants of this species.
Further study is needed to clarify the role of Torulopsis glabrata, a yeast that, to our knowledge, has been isolated only from human sources (27) . It is believed that the probable source of this yeast was tile intestinal tract of the mouse and not the soil. Its occurrence in both the cortisone-treated mice and the controls, but not in the tissues of any of the normal uninoculated mice subjected to study, would seem to suggest that individual mice vary in the degree to which their natural resistance to the spread of their own intestinal organisms to other parts of the body can be lowered by drugs such as cortisone, antibiotics, or a combination of both.
SUMMARY
Fifty-seven samples of desert soils were screened for pathogenic fungi by injection into cortisone-treated and non-treated mice. Four samples yielded pathogenic fungi in the cortisone-treated mice only.
Nocardia asteroides was isolated from the cortisone-treated mice and from the controls. All of the cortisone-treated and the control mice injected with soil from the root zone of a dead century plant became critically ill very shortly after injection and cultures from all of the animals showed a variety of fungi. Seven species were isolated from the cortisone-treated animals and 5 species from the controls.
The yeast, Torulopsis glabrata, was found in 69 of the 225 control mice and in 115 of the 213 cortisone-treated animals that came to autopsy. This organism was not considered to have been derived from the soil.
The results appear to justify the conclusion that this method of soil screening deserves further consideration and study.
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